We study S-wave interactions of the baryon decuplet with the octet of pseudoscalar mesons using the lowest order chiral Lagrangian. We find two bound states in the SU (3) limit corresponding to the octet and decuplet representations. These are found to split into eight different trajectories in the complex plane when the SU (3) symmetry is broken gradually. Finally, we are able to provide a reasonable description for a good number of 4-star 3 2 − resonances listed by the Particle Data Group. In particular, the Ξ(1820), the Λ (1520) and the Σ(1670) states are well reproduced. We predict a few other resonances and also evaluate the couplings of the observed resonances to the various channels from the residues at the poles of the scattering matrix from where partial decay widths into different channels can be evaluated.
Introduction
The introduction of unitary techniques in a chiral dynamical treatment of the meson baryon interaction has been very successful. It has lead to good reproduction of meson baryon data with a minimum amount of free parameters, and has led to the dynamical generation of many 1 low lying resonances which qualify as quasibound meson baryon states [1, 2, 3] . In particular, the application of these techniques to the s-wave scattering of the baryon octet and the pseudoscalar meson octet have led to the successful description of many J P = 1 2 − resonances like the N * (1535), the Λ(1405), the Λ(1670), the Σ(1620) and the Ξ(1620) [4, 5, 6, 7, 8] .
Naively one may expect that this scheme is not suitable for studying d-wave resonances due to a large number of unknown parameters in the corresponding chiral Lagrangian. However d-wave resonances could be studied in s wave interactions of the meson octet with the baryon decuplet [9] , in which case chiral dynamics is quite predictive. The fact that some well known d wave resonances like the N * (1520), N * (1700), ∆(1700) have very large branching ratios to the N ππ channel though the N π channel is favoured by phase space, lends support to this scheme.
Baryon Decuplet-Meson Octet Interaction: Results and Discussion
We have performed a systematic study [10] of the s-wave interaction of the baryon decuplet with the meson octet taking the dominant lowest order chiral Lagrangian, which accounts for the Weinberg Tomozawa term. In this talk we will present the main results of this work.
The tree-level scattering amplitude involving the baryon decuplet and the pseudoscalar octet is used as the kernel of the Bethe Salpeter equation to obtain the transition matrix fulfilling exact unitarity in coupled channels. In this approach, the only free parameter is the subtraction constant in the dimensionally regularized meson baryon loop function for which we took a natural size value. We have looked in detail at the In addition, our study produces couplings of the resonances to baryon-meson channels which could facilitate the identification when further information on these branching ratios is available. We have found that in some cases the dynamically generated resonances couple very strongly to some channels with the threshold above the resonance energy, which makes them qualify as approximately single channel quasibound meson-baryon states.
Lastly, we mention the very interesting case concerning the ∆K resonance [11] found in S = 1, I = 1 which shows up as a pole in the unphysical Riemann sheet and leads to ∆K cross sections much larger than the corresponding ∆K cross sections in I = 2. We suggest that these two cross sections could be seen in ∆K production in pp → Λ∆K and pp → Σ∆K reactions and could provide evidence for this new 'exotic pentaquark' state, although its structure is more efficiently taken into account in the meson baryon picture where it has been generated. This state, however, appears as a broad bump above the K∆ threshold and its strength is also tied to details of the interaction. Hence, the ultimate fate of this resonance is difficult to predict at the present stage.
